Blood mononuclear cell production of TNF-alpha and IL-8: engagement of different signal transduction pathways including the p42 MAP kinase pathway.
Recent studies of human peripheral blood mononuclear cells (PBMC) stimulated with IgG subclasses have suggested that tumor necrosis factor alpha (TNF-alpha) and interleukin-8 (IL-8) production proceed along different signal transduction pathways. To investigate this possibility, inhibitors of signal transduction pathways were employed. Human PBMC were pretreated with various inhibitors before being added to IgG2-coated wells and 4-h supernatant fluids evaluated for cytokine content. The effects of various inhibitors on MAP kinase activation were determined. Inhibitors of protein tyrosine kinases, phosphatases, and phospholipase C decreased TNF-alpha and IL-8 production, suggesting that all three enzyme pathways are involved in cytokine generation. Inhibitors of G-proteins had differing effects: pertussis toxin inhibited IL-8 but not TNF-alpha production, whereas cholera toxin inhibited TNF-alpha but not IL-8 production. Pretreatment of PBMC with pertussis toxin resulted in reduced IgG2-induced calcium mobilization, whereas cholera toxin had no effect, correlating with the effects of pertussis toxin on IL-8 expression. Inhibitors of protein kinase C (PKC) completely blocked TNF-alpha generation but had no effect on IL-8 production. Gö6976, which inhibits certain isoforms of PKC, inhibited production of both IL-8 and TNF-alpha. Isoforms of PKC may have opposing effects on cytokine production. PD 98059, a compound that specifically inhibits the activation of mitogen-activated protein kinase kinase (MEK1), inhibited TNF-alpha production, but had insignificant effects on IL-8 production. Pretreatment of PBMC with either PD 98059 or genistein reduced the extent of phosphorylation of p42 MAP kinase in cells activated on contact with IgG2. These findings suggest distinct signal transduction pathways for cytokine production in PBMC stimulated with IgG2.